Highlighting protein kinase CK2 movement in living cells.
Protein kinase CK2 has traditionally been described as a stable heterotetrameric complex (alpha2beta2) but new approaches that effectively capture the dynamic behavior of proteins, are bringing a new picture of this complex into focus. To track the spatio-temporal dynamics of CK2 in living cells, we fused its catalytic alpha and regulatory beta subunits with GFP and analog proteins. Beside the mostly nuclear localization of both subunits, and the identification of specific domains on each subunit that triggers their localization, the most significant finding was that the association of both CK2 subunits in a stable tetrameric holoenzyme eliminates their nuclear import (Mol Cell Biol 23: 975-987, 2003). Molecular movements of both subunits in the cytoplasm and in the nucleus were analyzed using different new and updated fluorescence imaging methods such as: fluorescence recovery after photo bleaching (FRAP), fluorescence loss in photo bleaching (FLIP), fluorescence correlation spectroscopy (FCS), and photoactivation using a biphoton microscope. These fluorescence-imaging techniques provide unprecedented ways to visualize and quantify the mobility of each individual CK2 subunit with high spatial and temporal resolution. Visualization of CK2 heterotetrameric complex formation could also be recorded using the fluorescence resonance energy transfer (FRET) technique. FRET imaging revealed that the assembling of this molecular complex can take place both in the cytoplasmic and nuclear compartments. The spatio-temporal organization of individual CK2 subunits and their dynamic behavior remain now to be correlated with the functioning of this kinase in the complex environment of the cell.